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Musculoskeletal conditionsrepresentoneof the largest causesofyears
lived with disability in high-income economies. These conditions are
predominantly managed in primary care settings, and yet, there is a
paucity of evidence onwhich approaches work well in increasing the
uptake of best practice and in closing the evidence-to-practice gap.
Increasingly, musculoskeletal models of service delivery (as compo-
nents of models of care) such as integrated care, stratiﬁed care and
therapist-led care have been tested in primary health care pathways; fax: þ44 01782 733911.
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K.S. Dziedzic et al. / Best Practice & Research Clinical Rheumatology 30 (2016) 375e397376for joint pain in older adults, for low back pain and for arthritis. In this
chapter,wediscusswhy implementationof thesemodels is important
for primary care and how models are implemented using three case
examples: we review implementation theory, principles and out-
comes; we consider the role of health economic evaluation; and we
propose key evidence gaps in this ﬁeld. We propose the following
research priorities for this area: investigating the generalisability of
models of care across, for example, urban and rural settings, and for
different musculoskeletal conditions; increasing support for self-
management; understanding the importance of context in choosing
amodel of care; detailing how implementation has been undertaken;
and evaluation of implementation and its impact.
© 2016 The Authors. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Why implementation of musculoskeletal models of care is important in primary care settings
Primary health care was deﬁned by the World Health Organisation (WHO) as ‘… the ﬁrst level of
contact of individuals, the family and the community with the national health system……. and con-
stitutes the ﬁrst element of a continuing health care process’ [1]. Primary care settings are the locations
where this type of care is delivered, and for brevity, it will be henceforth referred to as ‘primary care’.
Although systems of delivery of primary care vary across and within countries, it is the setting inwhich
the vast majority of people ﬁrst seek help with musculoskeletal conditions and in which many are
cared for, and as such, an effective primary care system is central to musculoskeletal health service
provision. With its proximity to the community it serves, primary care is directly affected by the high
prevalence and impact of musculoskeletal conditions in the community.
The community burden of musculoskeletal conditions in high-income economies is high and rising,
placing increasing burden primary care [2]. Most commonly, these conditions include arthritis and low
back pain. The prevalence of inﬂammatory arthritis, while about 2%, incurs huge economic costs to the
system and patient, requiring early diagnosis in primary care andmanagement with disease-modifying
drugs to maximise outcomes [2]. It is the rising burden of disabling low back pain, osteoarthritis (OA)
and falls (especially in those with osteoporosis and skeletal fragility) that will, given that they are
highly prevalent and currently managed in primary care, principally affect the primary care workload.
This is evidenced for OA and low back pain by data from UK and Swedish general practice records,
which indicate that over a 7-year period 11% (Sweden) and 21% (UK) of all registered patients consult
for low back pain and of the patients aged 45 years and over, 31% and 35%, respectively, consult for OA
[3]. These ﬁndings are in line with the Australian data that show low back pain and OA are both in the
top 10 of the most common reasons for presenting to a general practitioner (GP) [4]. Projected in-
creases in such a burden as identiﬁed by the Global Burden of Disease Study [2] are likely to add
signiﬁcantly to the primary careworkload. In addition to future rising demand for primary care, there is
a present gap between the recommended practice and day-to-day practice: surveys suggest that
current primary care for back pain and OA is suboptimal when judged against quality standards derived
from clinical practice guideline recommendations [5e10]. Implementation of models of care may be
helpful in bridging this gap and guiding more sustainable and efﬁcient health care.
A model of care has been deﬁned as ‘an evidence-informed policy or framework that outlines the
optimal manner inwhich condition-speciﬁc care should bemade available and delivered to consumers’
[11] and addresses system-level delivery and speciﬁc service provision in different parts of the system.
For clarity in this chapter, the term ‘model of service delivery’ is used when describing issues related to
the provision of care at an operational or service level.
Speerin et al. [12] reviewed models of care for musculoskeletal conditions, giving a range of ex-
emplars from different settings, and a WHO report identiﬁed the opportunities to improve musculo-
skeletal health outcomes afforded by implementation of models of care [13]. Models of care and
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should be delivered (often derived from guideline recommendations) but also the practical delivery
issues of who is to deliver care, when and where care is best delivered and the details of how it is to be
delivered and re-evaluated. These are important issues to be addressed in primary care given its
multidisciplinary workforce; links with secondary and tertiary care services; and its often complex,
and frequently changing, organisational structures [14,15].
Speciﬁcally in general practice, there are issues arising from the need to (i) provide a generalist service
(primary health practitioners do not just care for people withmusculoskeletal conditions and have many
demands on their time and professional development), (ii) provide holistic care for people with several
long-term conditions (musculoskeletal conditions need to be managed in the context of multiple
morbidity) [16] and (iii) meet the ever-rising demand for generalist services from an ageing population.
The rationale for the holistic care of people with musculoskeletal conditions is that (i) multimorbidity is
increasingly becoming the norm in patients with painful conditions such as low back pain and OA: a
primary care database study from Scotland reported that only 13% of patientswith a painful condition did
not have at least oneother long-termconditionand46%had three ormore other conditions [17]; (ii) a high
proportion of people with a chronic physical ill health report chronic pain: a community survey from
Australia reported that 15 out of the 17 chronic conditions studiedwere signiﬁcantly associatedwith pain
[16]; (iii) lifestyle treatments, such as increasing physical activity and losing weight, recommended for
commonmusculoskeletal conditions are equally beneﬁcial formanyother chronic conditions and somerit
being promoted in a holistic manner; (iv) pain, such as joint pain, is often a barrier to increasing physical
activity and patients need help inmanaging this to enable them to gain the beneﬁts of increasing physical
activity in other chronic conditions such as diabetes and heart disease [18]; and (v) multimorbidity can
result in a considerable treatment burden for patients and a holistic approach can help to reduce this [19].
Whilst primary care offers a generalist approach, and older adults with comorbidities represent a
large proportion of the population consulting here, services in secondary care and beyond are often not
readily integrated into primary care and coverage of community services can be patchy. It is often left to
the patient and their carer to be the coordinator of their care across a range of services, and the ‘hard
work’ of being a patient with comorbidities in the health care system has been recognised [20].
In summary, implementation of musculoskeletal models of care in primary care settings is needed
to address current gaps in and future demand for the provision of primary care for people with
musculoskeletal conditions.How to implement: overview and application of theory for implementing musculoskeletal
models of care
Implementation has been deﬁned as the process of ‘active and planned efforts to mainstream an
innovation within an organisation’ [21] and use of theory to inform this process has been strongly
advocated [22,23]. Many theories, models and frameworks have been developed and used for
implementation and the reader is directed to recent narrative reviews for an overview of their range
and purpose [24,25]. There are some key implementation principles [26], which the use of theory can
help operationalise, and have been summarised as follows:
 Adopt a systematic and stepwise approach to planning and execution
 Have a full understanding of the context for the process of change, including an analysis of current
performance in the area in question
 Have a well-deﬁned proposal for change, which can be clearly presented
 Understand the determinants for change: the barriers and facilitators
 Develop anddeliver an implementation intervention that addresses relevantdeterminants for change
 Involve all those in whom change is desired at all stages
 Continuously evaluate and adjust the implementation approach if needed
Despite the range of theories available to plan and develop, understand and describe, and evaluate
models of care, there is still an evidence-to-practice gap in primary care [15]. Interventions tested in
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appear to give only small beneﬁts, and there is no evidence that multimodal approaches are advan-
tageous, but the success of a chosen intervention to implement a model of service delivery is
dependent on the context in which it is used [15]. For example, in the context of national recom-
mendations for the care and management of a musculoskeletal condition, implementation of a model
of service delivery to increase the uptake of the recommendations for that condition may be given
higher priority than if there was no national guidance for that condition.
This section describes the approach employed by the authors in using theory to practically design
implementation interventions for GPs to enhance the management of low back pain [27] and OA [28]
and is given to illustrate how theory could be used in implementing speciﬁc components of muscu-
loskeletal models of care.
The ﬁrst step was to develop what has been termed the ‘concrete proposal’ for change [26]: a
detailed speciﬁcation of the desired new way of working. In the context of implementing a model of
care, this would require the model to be clearly deﬁned in detail. It is recommended that this is un-
dertaken systematically and with the involvement of the ‘target group’ (the people and organisations
whowill be asked towork according to themodel) [26] as stakeholder engagement is a keymechanism
for enhancing implementation.
The second step was to undertake an analysis of the GPs (as the identiﬁed ‘target group’) to un-
derstand the barriers to and incentives for adopting the new way of working, and at this step, the
theoretical domains framework was utilised [29]. This framework was developed to enable the many
psychological theories on ‘determinants of behaviour change’ (factors that determine the extent to
which changewill occur) to be used in one overarching framework. The behaviour change determinants
are grouped into 12 domains, for example, ‘knowledge’, ‘skills’, ‘beliefs about consequences’ and
‘environmental context and resources’, and the domains provide a theory-derived list of factors to be
explored in the ‘target group’. When implementing a model of care, this approach would require the
model to be presented to the ‘target group’, for example, in focus groupworkshops, followed by a semi-
structured discussion that is recorded and analysed to identify the relevant determinants, for example, a
lack of skills in some of those who are to deliver care aligned to the model or a belief in others that the
consequence of operationalising the newmodelwould be no better (orworse) than the current practice.
Having identiﬁed the relevant determinants in step 2, the third stepwas to select ‘behaviour change
techniques’ to effect change in these determinants, and for this a model that maps behaviour change
techniques (BCTs) to the domains of the theoretical domains framework was utilised [30]. The model
was developed by identifying and deﬁning a list of ‘behaviour change techniques’ described in the
literature and mapping each to one or more of the domains, for example, the use of rehearsal of skills
with feedback to target a skills gap. The selected BCTs were incorporated into the implementation
intervention: a series of workshops that GPs were invited to attend.
In summary, many theories, models and frameworks have been developed to inform the process of
implementation, and we have illustrated, using one example, how theory can be used in a doable and
practical manner to develop interventions to support implementation and can be used to implement
models of care. The steps outlined earlier have recently been described in a framework to develop,
implement and evaluate models of care for musculoskeletal health [31,32]. The framework has been
designed by experts from 30 nations of varying wealth and offers a helpful synthesis on how to
approach implementation.Practice points
 Back pain and OA are the most prevalent musculoskeletal conditions managed in primary
care
 Efforts to improve primary care of musculoskeletal health should focus on implementation of
models of care for these conditions to ensure the right care is delivered at the right time by
the right team in the right place
 Implementation theory can help to design and implement models of musculoskeletal care
and guide evaluation
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support implementation.
Introduction
In their study of models of care for musculoskeletal health, Speerin et al. [12] identiﬁed a range of
programmes for theprevention andmanagement ofmusculoskeletal conditions. In this chapter,wehave
selected three models of service delivery within primary health care to illustrate how implementation
theory can be used in practice.We describe eachmodel of service delivery, as reﬂected in contemporary
models of care, and where indicated, which implementation theory has been used (Table 1).
A model of integrated service delivery for joint pain in older adults: Managing Osteoarthritis in Consultations
(MOSAICS)
The ﬁrst model describes how innovations developed and tested in a research context (theMOSAICS
trial)e co-created by GPs, practice nurses, patients and researcherse can be successfully modiﬁed and
piloted to implement at scale an enhanced care pathway for OA in primary care (Joint Implementation
of Guidelines for Osteoarthritis in the West Midlands (JIGSAW)). MOSAICS was tested in a cluster trial
to determine the uptake of the core recommendations from OA guidelines; the clinical effectiveness of
the model on any changes in health status; and the consequences and cost utility of the new approach.
The beneﬁt of the cluster trial designwas that it allowed testing of thewhole system approach within a
deﬁned protocol. The implementation that followed was in response to a strong pull from stakeholders
and allowed further testing, adaptation and scale-up in real-world practice. Flow Chart 1 describes
some of the lessons learnt during the process of moving from a funded research proposal, with over-
sight of a clinical trials unit, delivered by a multidisciplinary research team to a deﬁned group of
general practices, to implementation of innovations developed by the research, with oversight of
clinical commissioning groups (CCGs), delivered by a multidisciplinary implementation team to an
expanding number of general practices.
The model of service delivery
The model of integrated care of joint pain in older adults (MOSAICS) [33] was developed to oper-
ationalise, in general practice in United Kingdom (UK), the UK 2008 National Institute of Health and
Care Excellence (NICE) OA Guidelines [34], and it describes how initial GP care can be integrated with
follow-up practice nurse care and the provision of written patient information. The model focussed on
six NICE OA Guideline recommendations: (i) obtaining verbal and written information, (ii) advice to
exercise and increase physical activity and (iii) interventions to achieve weight loss should be core
treatments for all people with OA; i(v) paracetamol and (v) topical nonsteroidal anti-inﬂammatory
drugs (NSAIDs) should be ﬁrst-line treatments for analgesia and (vi) a holistic approach to assess-
ment and treatment should be adopted to help people take better self-care of their joint pain and OA.
The three elements of the Whole Systems Informing Self-management Engagement (WISE)
approach [35] underpinned the development of the MOSAICS model: relevant and accessible patient
information, professionals responsive to the needs of patients and good access to care services (Fig. 1).
The MOSAICS model describes the care that should be offered to adults aged 45 years and over who
present to their GP with peripheral joint pain in the hands, knees, hips and feet (a focus of the NICE
guidance). It consists of three components: (i) an initial consultation with a GP, followed by (ii) up to
four consultations with a practice nurse in an OA clinic, with (iii) the Keele OA Guidebook to support
care (Fig. 2).
The delivery of the model is supported by an e-template (Fig. 3) embedded in the GP clinical
computer system, and both prompt for key aspects of care and enable delivery of care to be coded in the
electronic patient record [36].
Implementation of the model of service delivery
The model has been implemented as a trial intervention in a cluster randomised control trial (the
MOSAICS trial) to investigate the acceptability, feasibility and effectiveness of implementing the 2008
Table 1
Programmes of musculoskeletal care in primary care settings.
Model
of care
Which programme? Where
implemented?
What constitutes the
model of care?
Who delivers the
model of care?
How is the model of
care implemented?
Outcomes
Integrated
care
Managing osteoarthritis in
consultations (MOSAICS)
[33]
JIGSAW
Joint Implementation of
osteoarthritis guidelines in
the West Midlands, UK
(Based on MOSAICS study)
UK general practice Use of an electronic OA
template to record key
Quality Indicators of OA
care.
PLUS
A model OA
consultation with a GP:
offers of referral to
practice nurse.
General
practitioner and
practice nurse
linked consultatio
Adults 45 years and
over presenting to their
General Practitioner
with joint pain (hip,
knee, hand, foot),
clinical diagnosis;
exclusion of red ﬂags.
OA e-template ﬁres. GP
makes, gives, explains
the OA diagnosis, gives
OA guidebook;
analgesia; offers
referral to practice
nurse.
Practice nurse up to 4
sessions supporting
self-management: OA
guidebook; exercise/
physical activity advice
using Arthritis Research
UK booklets; weight
management;
analgesia.
Uptake of Quality Indicators
of OA for the core non-
pharma and pharma
recommendations from the
National Institute of Health
and Care Excellence
Stratiﬁed
care
STarT Back: Subgroups for
Targeted Treatment (STarT)
Low Back pain [39e41]
http://www.keele.ac.uk/
sbst/
Initially UK,
subsequently
overseas including
Australia, Denmark,
Scandinavia,
Canada, USA
Patient information;
training for
psychologically
informed
physiotherapy; 9-item
STarT Back screening
tool embedded in
general practice
electronic medical
record systems; e-
templates for general
practice ﬁre on Read
codes.
General
practitioners and
physiotherapists
Patient consulting with
low back pain in
general practice, GP
enters a Read code for
low back pain which
ﬁres an e-template
prompt to screen for
red ﬂags and complete
the 9-item STarT Back
screening tool,
completes tool in real
time consultations, tool
auto-calculates score
Improved clinical
outcome for patients at 4
and 12 months
Improved patient
satisfaction
Credible and acceptable to
patients
Reduced time off work
Stratiﬁed care was cheaper:
Saving an average £34 per
individual (health costs)
Saving an average £675 per
individual (societal costs)
K
.S.D
ziedzic
et
al./
Best
Practice
&
Research
Clinical
Rheum
atology
30
(2016)
375
e
397
380n
and identiﬁes level of
risk of persistent
disabling low back pain
(low, medium, high
risk). Low
risk ¼ support for self-
management of back
pain by GP; medium
risk referral for
physiotherapy; high
risk ¼ referral for
psychologically
informed
physiotherapy
Key cost savings [41]
GP consultations
Visits to NHS consultants
Investigations
MRI; x-rays
Epidural injections
Other private healthcare
Medication
Changes in physiotherapy
pathway
Low risk ¼ Reduced referral
Medium risk ¼ More
referrals early
High risk patients ¼ More
referrals early
Primary
therapist
model
Arthritis Rehabilitation and
Education Program http://
arthritis.ca/manage-
arthritis/living-well-with-
arthritis/living-well-in-
your-province/living-well-
in-ontario/therapy-services
Services are offered
in all of the
Provincial health
regions, delivering
education and care
at select Arthritis
Society ofﬁces,
Ontario, Canada, in
primary health care
clinics, in
specialised
rheumatology
clinics, at home,
through a variety of
groups, and
through
telemedicine.
Assessment, diagnosis,
triage and independent
management of
selected
musculoskeletal and
arthritic disorders
Arthritis Society
employs
Physiotherapists
(PT), Occupational
Therapists (OT) and
Social Workers
Clients with a
conﬁrmed physician
diagnosis of arthritis
are able to self-refer;
referrals also are
accepted from other
health professionals.
The therapist functions
as a case manager and
multi-skilled
rehabilitation
professional
K
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Flow Chart 1. Recommendations for implementing evidence based innovations mapped to the key domains of External Context,
Organisational and Professional as described in Lau et al. [15].
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practices through the Joint Implementation of Osteoarthritis Guidelines in the West Midlands (JIG-
SAW) Programme (see Chapter 8). The sections later describe aspects of implementation of the model
in the two settings.
Implementation as a research trial intervention
Four of the eight practices recruited were randomly assigned to the intervention, while the remaining
four continuedwith the e-template alone. To deliver the GP component of theMOSAICSmodel of care, an
intervention was designed using the implementation theory to effect change in GP clinical practice
necessary for GPs, in the four intervention arm practices of the MOSAICS trial, to deliver their component
of the MOSAICS model of care (the GP consultation e see Fig. 2). Its development utilised the approach
described earlier and has been described in detail elsewhere [28]. In summary, (i) a concrete proposal for
change was developed through consensus [37] and focus group work; (ii) determinants of change were
identiﬁed through further focus groupwork and classiﬁed using the theoretical domains framework; and
Fig. 1. Operationalisation of the three elements of the Whole Systems Informing Self-management Engagement (WISE) approach in
the MOSAICS model [33].
Fig. 2. MOSAICS model of service delivery for managing OA in general practice.
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four stages: content deﬁned, BCTs selected, mode of delivery agreed and local practicalities addressed.
Theworkshop programme is detailed in Table 2. In brief, workshop 1was delivered to the Primary Health
Care Team (2 h), which covered howOA ismanaged, OA knowledge update, NICE guidance, case histories
and the OA consultation. Workshop 2 was for GPs (2 h) and covered discussion and reﬂection (video-
recorded simulated consultations) and skills training. Workshop 3 for GPs included knowledge updates,
discussion and reﬂection, agenda for skills training and the aide-memoire. The ﬁnal workshop for GPs
included action planning and review of audit data.
GPs in the four intervention arm practices attended theseworkshops, and change in clinical practice
was evaluated through the use of video-recorded consultations with simulated patients and an audit of
delivery of the GP consultation during the trial.
Fig. 3. Screenshot mock-up of the OA e-template as displayed in a patient's electronic health record in the MOSAICS study [33].
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‘OA clinic’ [33]; see Fig. 4, which describes the content of the nurse training programme delivered by
the study team.
On further testing, adaptation and scale-up in real-world practice, at a half-way point in the trial, a
stakeholder conference was held and clinical case studies were shared by colleagues involved in the
programme. For example, a practice nurse described an 80-year-old lady she had seen in the ‘OA clinic’
whose husband ‘wouldn't let her do anything’ because she had osteoarthritis. The practice nurse
described how delighted the patient was in being told that keeping moving was key to self-
management. ‘She was over the moon. It was like a new lease of life. She'd got her guidebook e she
used it quite a lot. At her ﬁnal consultation, she virtually skipped into the room. It was just brilliant to see her
because she'd done so well’ (Nurse Practitioner, MOSAICS Stakeholder Conference 2013).
The stakeholder conference proved to be a key factor in the transition from research into imple-
mentation. The MOSAICS study generated grass roots interest and support, with GPs and practice
nurses reporting greater conﬁdence in managing OA and patients feeling that their joint problems
were taken seriously. In addition, the health professionals realised that the core management princi-
ples for OA were the same as those for other long-term conditions (LTCs) and that the knowledge and
skills they developed were transferable across a range of LTCs.
Following the stakeholder conference, a GP champion and practice nurse asked the trial team for
support in rolling the model consultation out into local practices in a pilot. The aim of the pilot was to
develop an enhanced care pathway for OA based on the trial intervention. The setting was a cluster of
local general practices in South Shropshire, West Midlands, UK.
The research trial had developed four key innovations that formed the practice intervention to
deliver the enhanced OA model:
1. An OA guidebook written by patients and health professionals for patients
2. A model OA consultation for primary care to deliver NICE recommendations
3. Training for GPs and practice nurses to deliver the model consultation
4. The development and capture of quality indicators (QIs) of care (through an OA e-template and self-
reported questionnaire)
Table 2
Programme for workshops to deliver the GP implementation intervention for the MOSAICS model of care as a trial intervention.
Time
(minutes)
Activity
Workshop 1 e attendees: primary healthcare team from a single practice (GPs, practice nurses, practice manager*,
receptionists1) Duration: 2 h [28,33].
1* e for ﬁrst hour only
5 Introductions e facilitators and practice attendees
20 How is OAmanaged in your practice? Mapping practice, and local community and secondary care, resources
for OA (interactive session with discussion recorded on ﬂipchart)
25 OA knowledge update on pathophysiology, deﬁnition and diagnosis, prevalence, prognosis and patient
experience of OA (didactic session with discussion)
10 Information on the NICE OA Guideline, support for self-management, the OA Guidebook, the model OA
consultation (didactic session with discussion)
5 Break and non-clinical staff leave
20 Presentation and discussion of case histories (GPs previously requested to bring). Difﬁculties in managing
OAewhat do GPs and nurses want from the sessions and what would aid them in managing OA (interactive
session with issues recorded on ﬂipchart and to be addressed in workshop 3)
25 Details of the model OA consultation e how to deliver it in day-to-day practice e GP and practice nurse
roles. Aide-memoire introduced (didactic session with discussion)
10 Conclusion and outline of workshops 2 and 3. GPs given the DVD of simulated patient consultation2 and
asked to view in preparation for workshop 2
2 e all GPs were invited to undertake a video-recorded consultation with a simulated OA patient prior to
workshop 1
Workshop 2 e attendees: GPs from two practices.3 Duration: 2 h
3 e GPs from two practices came together for workshops 2 and 3
10 Introductions e facilitators and GPs. Reﬂection on, and unanswered questions from, workshop 1.
20 Discussion and reﬂection on video-recorded simulated patient OA consultations. Comparison between
current practice and model OA consultation. Agenda for skills training agreed (interactive session with
‘agenda’ recorded on ﬂipchart)
10 Introduction to skills training: description of purpose and methods e the GPs were asked to work as a team,
trying out in turn bite-sized parts of the consultation with discussion and feedback from colleagues and
facilitators (didactic session with discussion)
10 Break
60 Skills training: working through the agenda set earlier. Particular emphasis on communication, use of
language for giving and explaining the diagnosis and patient-centred approach (led by an experienced GP
educator)
10 Reﬂection and conclusion. Aide-memoire discussed. Preparation for second video-recorded simulated
patient consultation.4 Outline of workshop 3
4 e All GPs were invited to undertake a second video-recorded consultation between workshops 2 and 3
Workshop 3 e attendees: GPs from two practices. Duration: 2 h
40 Knowledge update: addressing needs identiﬁed in workshop 1 and questions from GPs and covering:
diagnosing OA clinically and ‘top tips’ for managing OA (interactive session led by academic rheumatologist)
10 Discussion and reﬂection on second video-recorded consultation. Agenda for skills training agreed
(interactive session with ‘agenda’ recorded on ﬂipchart)
10 Break
50 Skills training: as for workshop 2
10 Conclusion and general reﬂection. Aide-memoire discussed. GPs invited to complete satisfaction
questionnaires. Outline of workshop 4
Workshop 4 e attendees: GPs and practice nurses from a single practice. Duration: 1 h
40 Action planning on delivery of the model OA consultation in the practice. Final version of the aide-memoire
agreed.
10 Presentation of baseline data on OA consultations in the practice (an OA data collection template had been
installed in the practices for the 6 months prior to the training)
10 Conclusion and thanks. Attendance certiﬁcates issued.
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(Fig. 3) and through a patient-reported OA-QI UK questionnaire [38].
The practice nurse training was reviewed and reduced to 2 days following evaluation, and GPs worked
in partnership with an implementation team at Keele University to identify funding to roll out the four key
innovations described earlier. The Joint Implementation of Osteoarthritis Guidelines in theWest Midlands
(JIGSAW) Programmewas piloted to test out the practicalities of implementing the enhanced OA pathway.
Fig. 4. Content of the 4-day training programme for general practice nurses in the MOSAICS study [33].
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from each of these practices was convened by the lead GP champion to introduce the proposal and the
Keele team. Across these sites, more GP champions (four) and practice nurses (two) were recruited to
support colleagues in clusters of up to four practices. Workshops based on the research training for the
MOSAICS trial (Table 2) were delivered to the clinical champions at two practice-based meetings to
introduce them to the role.
A 2-h evening meeting was then convened to launch JIGSAW in all practices and practice staff.
Practice staff met their nominated clinical champion and participated in round table discussions. Topics
such as the quality of the evidence, clinical pathways, funding and barriers to uptake were debated. A
patient story was used by the GP champion to illustrate the potential beneﬁts of using NICE recom-
mendations in routine care. Practitioners agreed to adopt the OA e-template (used to capture QIs of
care) to audit current practice and evaluate successful implementation. A dedicated health informatics
specialist from the trial team supported local practices to install the template. A training Digital Video
Disc (DVD) was available to guide its use. On the basis of the pilot study, further funding was secured
(JIGSAW is further described in Chapter 8).
In summary, JIGSAW has shown that innovations developed and tested in a research context (the
MOSAICS trial) e co-created by GPs, practice nurses, patients and researchers e can be successfully
modiﬁed and piloted to implement at large scale an enhanced care pathway for OA in primary care.
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The second model describes a research study investigating screening and targeting of matched
treatments for back pain (STarT Back) [39e41] and its subsequent uptake informed by a parallel
research study of implementation potential (IMPaCT Back) [42]. The STarT Back approach has been
adopted widely with examples of where it has been reﬁned to ﬁt with local needs (http://www.keele.
ac.uk/sbst/).
In 2011, Hill et al. [39] published the STarTBack trial. STarT Back is an example of a stratiﬁed care
approach for low back pain and matches patients to treatments based on prognosis or risk of poor
clinical outcome (Table 3).
The model of primary care is a collaborative GPephysiotherapist-integrated model of service de-
livery with patient-centred support for self-management and use of a stratiﬁcation tool that allows for
matching of treatment to the level of risk of persistent, disabling, low back pain (low, medium or high
risk). Those at low risk are supported with a self-management plan and those at medium and high risk
are referred for physiotherapy, with those at high risk being offered enhanced physiotherapy with a
psychologically informed intervention [40].
The STarT Back approach uses a simple nine-item tool to match patients to treatment packages
appropriate for them. This has been shown to signiﬁcantly decrease disability due to back pain, reduce
time off work and save money by making better use of health resources as this new model results in
greater health beneﬁts, achieved at a lower average health-care cost, with an average saving to health
services of £34.39 per patient and societal savings of £675 per patient [41]. The STarT Back website
shares the knowledge, resources and experiences of the STarT Back approach for use by clinicians,
providers, researchers and patients (http://www.keele.ac.uk/sbst/).
In parallel to the randomised controlled trial to evaluate effectiveness [39], Foster and colleagues
studied the potential for implementation of this risk stratiﬁcation andmatched treatment approach for
back pain in primary care (the IMplementation to improve Patient Care through Targeted treatment
(IMPaCT) Back study) [42]. The implementation study showed that this approach can be successfully
embedded into routine primary care [42]. The IMPaCT Back study used the normalisation process
theory (NPT) [43] to understand and evaluate the potential for uptake of this stratiﬁed care approach
prior to the completion of the STarT Back trial. The four key ‘how’ stages of NPT include (i) ‘sense-
making’ of the approach (e.g. distinguishing it from usual practice), (ii) participation in the new
strategy (from the health care professional perspective), iii) taking action to embed the new approach
into routines and iv) monitoring the sustainability of any change. Sanders et al. [44] found that GPs in
IMPaCT Back perceived back pain as a low clinical priority and highlighted the importance of practical
and integrated decision tools to assist in adoption and engagement with STarT Back. Without
knowledge of the STarT Back trial results at the time, low back pain was generally perceived by GPs as
an ‘uninteresting’ and a clinically unchallenging health problem [44]. Physiotherapists in contrast were
keen to adopt the STarT Back approach, and they perceived that it enhanced their role in the man-
agement of Low Back Pain (LBP) [45].
GPs who manage a whole range of conditions have been supported to use the STarT Back approach
with the help of implementation strategies outlined by Lau et al. [15], e.g. knowledge mobilisation
fellows, clinical champions, electronic templates embedded in routine consultations that prompt
screening for red ﬂags, the nine-item STarTBack tool [46] that auto-calculates the score in real time
consultations illustrating level of risk, automated access to evidence based patient information and
direct electronic referral to physiotherapy for those in medium- and high-risk categories (http://www.
keele.ac.uk/sbst/).
The STarT Back approach has also been adopted widely in the UK and overseas and has been reﬁned
by local general practice, physiotherapy champions and knowledge mobilisation fellows to ﬁt with
local needs (http://www.keele.ac.uk/sbst/).
A dedicated implementation team, led by a knowledge mobilisation fellow (Stevenson) who was
funded by the National Institute of Health Research, UK, worked closely with the research team to
enhance the uptake of STarT Back. Using the ﬁndings from IMPaCT Back, the team worked with local
GPs, patients, commissioners and providers and developed, tested and evaluated the uptake of the
electronic STarT Back e-template. They installed the e-template initially in 17 general practices and
Table 3
Outcome measure methods for measuring the effects of models of care.
Level of outcome
measure
Description Back pain and OA examples Data collection options
Patient level Impact on patients
of the model of care
Pain and function, quality of life Self-reported questionnaires,
interviewer-administered
questionnaires
Provider level Impact on health care
provider of the model of care
OA: Increased rate of referral for
exercise prescription
LBP: Decreased rate of X-ray referrals
Administrative/clinical
database
Quality indicators
Questionnaires, interviews
with providers
System/society level Impact on the health system
of the model of care
Healthcare costs, waiting times
for knee replacement
Administrative database
Questionnaires
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therapists have been trained to deliver the matched treatments used in the stratiﬁed care approach.
Case studies can help to illustrate the basis of decision-making for GPs on how to integrate the
STarTBack Tool in consultations for back pain (e.g. http://www.gmc-uk.org/3_20_MSK_May_2014.pdf_
56885470.pdf (accessed 25/02/16)). (See also Supplementary material S2.1 Case Study.)
The STarTBack tool has been translated into 12 languages. Services overseas who are adopting a
stratiﬁed care approach for back pain include Australia, Denmark, Scandinavia, Canada and the United
States. InterMountain Healthcare (based in Salt Lake City) have implemented this for use in Utah and
Idaho (across 22 hospitals and 185 clinics); Fair View Healthcare have integrated STarT Back into their
electronic patient record (EPIC) and across their services inMinnesota and are collaboratingwith group
health cooperatives, who have implemented the STarT Back approach in Seattle. The Ontario gov-
ernment and the Centre for Effective Clinical Practice have adopted the STarTBack approach into their
guidelines, and in Denmark, the government has approved the training of 1000 physiotherapists using
translated versions of the training materials (http://www.keele.ac.uk/sbst/commissioners/impact/).
The STarT Back approach now features as a recommendation in the draft 2016 NICE Low Back Pain
Guideline.
From discipline-speciﬁc to the primary therapist model of service delivery
The Arthritis Society, Ontario Division, Canada, has a long history of providing community-based
physiotherapy, occupational therapy and social work services in the home, clinic and through
groups as well as individual clients of all ages with arthritis. These services have been and continue to
be provided at no cost to the client under the Arthritis Rehabilitation and Education Programme
(http://arthritis.ca/manage-arthritis/living-well-with-arthritis/living-well-in-your-province/living-
well-in-ontario/therapy-services), which is funded by the Ontario Ministry of Health and Long-term
Care (http://www.health.gov.on.ca/en/). Until April 1994, care was provided as discipline-speciﬁc
services with each service requiring a separate referral, assessment and treatment planning and
implementation. It was recognised that there was duplication of services resulting in lost efﬁciencies
(increased travel time, increased charting time) and often lack of continuity of care and a sense of
intrusion given the multiple providers by clients [47]. These challenges led the Society to propose and,
with funder approval, institute a primary therapist model of care in 1994, which continues today.
In the primary therapist model, clients with a conﬁrmed physician diagnosis of arthritis can self-
refer to the programme; referrals are also accepted from other health professionals. The therapist
functions as a case manager and multi-skilled rehabilitation professional [47,48]. The ﬁrst available
physiotherapist or occupational therapist assesses the client to initiate education and treatment; other
health disciplines serve a consultative role as needed. Transition to a primary therapist model was
enabled as, although the disciplines had functioned independently, some aspects of the model were
already in place. Speciﬁcally, all therapists received the same specialised training in the assessment of
polyarthritis [49], and the core assessment components and charting requirements were the same for
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through targeted education to enable therapists to utilise each other in a consultative role rather than
having to transfer care to another discipline [47]. For example, the physiotherapist would consult the
occupational therapist in recommending off-the-shelf splints to a client rather than transferring the
client's care to the occupational therapist.
The Society employs physiotherapists, occupational therapists and social workers, all of whom
receive specialised training in arthritis management (Assessment of Inﬂammatory Polyarthritis
Training Programme, now being offered as the Clinical Practice Skills in Inﬂammatory Arthritis Pro-
gramme) [49,50]. Additionally, some of the Society therapists have been trained through the Advanced
Clinician Practitioner in Arthritis Care Programme and are able to assess, diagnose, triage and inde-
pendently manage select musculoskeletal and arthritic disorders [51]. Working in an advanced
practice role, these healthcare providers perform complete joint examinations, review laboratory and
radiology results (in many cases, they are also able to order additional tests) and coordinate care with
other providers. All primary therapists consult with the client's primary care physician or rheuma-
tologist if a change in the patient's status requires additional review and consideration of change in
management.
Primary therapist services currently are offered in all of the health regions in Ontario, Canada,
delivering education and care at select Arthritis Society ofﬁces, in primary health care clinics, in spe-
cialised rheumatology clinics, at home, through a variety of groups and through telemedicine. This
primary therapist model and work within advanced practice roles has facilitated and been integrated
into models of care in partnership with other healthcare providers in many jurisdictions to target care
gaps and needs (e.g. triage for early access to a rheumatologist for patients with inﬂammatory arthritis
requiring Disease Modifying Anti-Rheumatic Drugs (DMARDS), triage of surgical candidates for hip or
knee replacement and ongoing follow-up for stable patients).
Positive health outcomes, including symptom management and improved function and quality of
life, were demonstrated for people with rheumatoid arthritis in the initial programme evaluation [47],
and these results were supported in a subsequent randomised trial comparing the primary therapist
model with traditional outpatient rehabilitation services by physiotherapists or occupational thera-
pists [52]. An analysis of cost-effectiveness from a societal perspective suggested that mean quality-
adjusted life years (QALYs) increased for the primary therapist model compared with the traditional
physiotherapists (PT) or occupational therapists (OT) delivered in an outpatient setting; however, this
difference between the treatment groups was not statistically signiﬁcant [53]. Given the high vari-
ability in the incremental cost-effective ratios in the sensitivity analyses, the authors suggested that
strategies to reduce costs need to be considered before the primary therapist model could be rec-
ommended for widespread implementation in other jurisdictions. No evaluation data have been
published in relation to OA or other types of arthritis.
The primary therapist model development and implementation provides a contrast to the primary
care OA and stratiﬁed care for back pain models. In the former, recognising the initial primary therapist
model was developed and implemented more than 30 years ago, the model has evolved as evidence
has accumulated related to best practice care and effective delivery models, including changing health
professional roles and processes of care delivery. Province-wide implementation occurred through a
single oversight entity, The Arthritis Society, building partnerships with local communities and
healthcare providers to contextualise service delivery to the community needs. This contextualisation
is evident in the range of services and the variety in the programming and location of delivery (e.g.
group, individual, home, clinic). Evaluation of the model in a ‘pure’ research paradigm is limited with
the Society responsible for meeting criteria determined with the funder. In contrast, the primary care
OA and back pain models evolved through a more traditional evidence-pipeline, with evidence ﬁrst
generated in the context of a randomised controlled trial. The two newer primary caremodels have the
advantage of being developed within a growing culture of implementation research and knowledge
mobilisation practice and therefore have implementation frameworks such as those of Nilsen [24] and
Briggs et al. [32] to plan, develop, understand and evaluate the model of service delivery. Research on
implementation of such models can therefore facilitate implementation activity much earlier in a
research cycle.
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Three models of primary care have been described in detail: an integrated model of care, stratiﬁed
care model and a primary therapist model of musculoskeletal care. Models have developed different
approaches to tackle best care for patients with peripheral OA, low back pain and arthritis. Whilst such
models differ, they all implement frontline recommendations in primary health care. Within the
spectrum of musculoskeletal conditions managed in primary care, models have been successfully
tailored to different conditions: integrated care for a LTC such as OA, stratiﬁed care for non-speciﬁc LBP
and multidisciplinary care for arthritis.
We have proposed a number of recommendations for implementing evidence-based innovations
mapped to the context within which any implementation is proposed, e.g. governmental, policy;
organisational barriers and facilitators, e.g. primary care systems and processes; and professional
considerations such as roles and attitudes to change and innovation. Successful pilots can lead towider
uptake and adoption and spread at a pace and scale in high-income countries.
Evaluation of musculoskeletal models of care: process evaluation, QIs and outcome measures
The purpose of this section is to give an overview of process evaluation, QIs and outcome measures
for the evaluation of the implementation of models of care for musculoskeletal conditions in the
context of a framework recently developed for models of care [32]. We brieﬂy discuss challenges in
selecting these measures.
The primary questionwhen evaluating the effectiveness of a newmodel of care is: ‘Is thismodel of care
effective?’ However, with further consideration more complex questions arise, including the following:
 How was the model of care developed?
 What are the expected causal mechanisms?
 Was the model of care delivered as planned?
 Which components of the model of care are responsible for the outcomes?
 Has the model of care changed from the original intent?
 Which outcomes have the model of care intervention changed, if any?
Hence, the choice of outcomes is critical depending on the primary purpose of the evaluation. The
causal pathway when determining whether a model of care is effective is as follows: (1) identify
mediators of change to investigate the proposed pathways of change; (2) measure constructs theorised
to be mediators of behaviour change; (3) select appropriate outcome measures; and (4) determine the
feasibility of outcomes to be measured.
For example, in the IMPLEMENT (IMPLEmenting a clinical practice guide for acute low back pain
evidence-based manageMENT in general practice) study, a new model of care was evaluated that
aimed to improve the quality of primary care low back pain management [54]. The intervention aimed
to decrease lumbar imaging and increase the prescription of advice to stay active. The research team
chose a number of different outcomes to determine both the effect of the intervention and the process
of behaviour change, including theory-based practitioner process level outcomes through self-reported
questionnaire, practitioner clinical behaviour through administrative data (X-ray referral rates) and
patient level outcomes measured through patient questionnaire (pain and low back speciﬁc disability).
When evaluating the implementation of models of care for the management of OA or low back pain,
it is important to assess not only the ultimate outcomes of the model of care implementation but also
the processes of implementation. Choosing just a single outcome may not make the best use of the
evaluation plan; a range of outcome and process measures would be needed and unintended conse-
quences of the model's implementation should be determined where possible [55].
Many study designs can be used to evaluate the implementation of models of care [56]. Randomised
controlled trials are the gold standard for evaluating the implementation of models of care, but effect
sizes alone provide limited information [57,58]. Effect sizes do not provide users of the research with
information on how a model of care might be replicated in their speciﬁc context or whether trial
outcomes would be reproduced.
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Currently, there is no accepted framework/method for deciding on process evaluation [57]. Process
evaluations are studies run in parallel to, or following, intervention trials and help to understand the
trial processes or underlying mechanisms in relation to context, setting, professionals and patients.
Process evaluations also provide explanations for the results of the study and enhance understanding
on whether, or how, interventions could move from the research setting to clinical practice. Process
evaluations can be used to assess intervention ﬁdelity, explore causal mechanisms and identify
contextual factors associated with any variations in outcomes.
Process evaluation can combine a range of study methods and cross-sectional or longitudinal de-
signs. These may include questionnaire surveys of the target group for the intervention, qualitative
interviews, direct observation and medical record review [55,57].
One example of process evaluation is the evaluation of implementation ﬁdelity, which is a measure
of whether an intervention is delivered as planned [59]. If intervention ﬁdelity is not determined, the
implications are signiﬁcant [60]. If a model of care is found to be effective but themodel is not delivered
with high ﬁdelity, the effect may be due to unknown factors that were unintentionally added or
omitted. On the contrary, if the model of care is found to be ineffective, it will not be known if this was
because it was an ineffective model of care or if it was poor implementation of an effective model of
care [61].
In the IMPLEMENT study referred to earlier, the intervention was a series of interactive educational
workshops led by peer opinion leader facilitators, involving simulated patient interactions. A number
of BCTs were planned to be delivered across the workshops, and the ﬁdelity evaluation compared
planned and actual, and observed versus self-assessed, delivery of these BCTs [62]. A mixed methods
approach was used to evaluate the ﬁdelity. The results demonstrated that 75% of GPs assigned to the
intervention group attended the workshop, the overall observed adherence to BCTs was 79% and there
was no signiﬁcant difference in adherence to BCTs between different facilitators. As a result of this
ﬁdelity assessment, the investigators were conﬁdent that trial results are due to an intervention
delivered as planned.
QIs of care
Quality of care for people with musculoskeletal pain in general practice is not routinely collected,
but QIs can be used to assess whether quality standards of care (e.g. NICE quality standards) are being
met [36,38]. QIs have been deﬁned as ‘speciﬁc and measurable elements of practice that can be used to
assess the quality of care’ and have been developed to audit standards such as those produced by NICE
for OA [5,7,63e65] and also by EUMUSC.net for OA and rheumatoid arthritis [63,64]. QIs typically assess
the processes of care given to patients by measuring what the provider can offer patients and exam-
ining whether standards of care are being met [5,7,38].
QIs can be used in electronicmedical records in general practice as a prompt during the consultation
[36] (see Fig. 3), in patient self-reported questionnaires to evaluate care following consultations [38,66]
and by health care professionals and across organisations to assess variation [67].
Outcome measures
Outcomes to measure change in clinical practice are complex. First, different stakeholders and
knowledge users of the research may prioritise different outcomes, for example, health policy makers
may prioritise costs, clinician groups may prioritise improved processes of care and patients may
prioritise clinical outcomes. In addition, the ‘levels’ of those outcomes vary, and they can be grouped
into three broad categories [68,69]: (i) patient level outcomes, i.e. health measures, health behaviours;
(ii) healthcare provider level outcomes, i.e., speciﬁc practitioner clinical behaviour; and (iii) system/
societal level outcomes, i.e., costs, improved waiting times (Table 3).
It has been determined that less than one-third of studies assessing the effectiveness of imple-
menting new models of care, in the form of guideline-based care, measure outcomes at the patient
level [68]. However, it may be unreasonable to expect signiﬁcant change in patient outcomes when the
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pharmacological therapy before referral to surgery for knee OA, or at changing health practitioner
clinical behaviour, e.g. reduction in the use of imaging for low back pain.
One of the dilemmas faced by researchers when planning to evaluate the implementation of a
model of care is to determine which outcome should be the primary outcome. Patient outcomes are
available for OA and low back pain that have strong psychometric properties demonstrating reliability
and validity [70e72]. Advantages of measuring patient level outcomes include measuring outcomes
important to patients, choice of valid and reliable outcomemeasures; having the ability to undertake a
cost-effectiveness analysis and ﬁnally having the ability to examine the full causal pathway. The dis-
advantages include increased resources and time to undertake the study, and it may be unrealistic to
expect the patient level change when the intervention is directed primarily at a different level. If the
model of care is not directed speciﬁcally at improving patient outcomes, then another level of outcome
needs to be chosen. If patient outcomes are not chosen as the primary outcome, then researchers need
to decide which outcomes best reﬂect the effect of the implementation of the model of care.
Evaluating an intervention (as a component of care) can use speciﬁc measures that determine
change in a deﬁned construct, whereas a broader approach is useful for a model of care that might have
a number of interdependent facets and may need a multidimensional, mixed methods evaluation.
Here, the value patients place on the outcome is important and can increase the sensitivity to broader
changes in the system and in care.
The alternate approach is to choose a process level outcome. However, very few of these types of
measures are psychometrically validated [73]. Development of more methods is needed in this area,
and this is an active and emerging ﬁeld of implementation science [74,75].Practice points
 For evaluation of the implementation ofmodels of care, there is a need tomeasure atmultiple
levels across healthcare systems, including system level changes (e.g. improved care pro-
cesses), clinician changes (e.g. clinical behaviour change) and patient health outcomes
 Outcomes can measure the process of the implementation as well as the clinical outcomes
for the patientIn summary, more process evaluations in this area will contribute substantially to the knowledge
base in this ﬁeld. For outcome measures, it is important to choose outcome and process measures that
stakeholders and knowledge users of the research want and consider important. Meaningful consul-
tation with these interested groups prior to the commencement of the evaluation is critical. It is
important to use valid and reliable measures where possible, but researchers must remain ﬂexible
when such measures do not exist to measure the domain of choice. This presents an opportunity to
evaluate the psychometric properties in parallel to using the measure with development of more
methods, which is needed to produce reliable and valid measures [31]. A recently developed evaluation
framework for musculoskeletal models of care should also be considered when selecting outcomes
[31,32].Health economics in implementation research and practice: what and how to evaluate
Musculoskeletal diseases are common, the associated impact is pervasive and the sequelae are
increasing as the population ages. Hence, the economic burden is considerable. While mortality does
not tend to be high for this group, the signiﬁcant impact on disability, social functioning and
employment has severe economic consequences for the individual and their community [32,76].
The economic burden of a disease is commonly classiﬁed within direct, indirect and intangible
costs. In terms of direct costs or healthcare utilisation, musculoskeletal conditions represent one of the
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primary care visits [77]. Associated referrals, hospital admission and prescription medication costs are
correspondingly high, although the cost of treatment can be variable, depending on the need for
multidisciplinary care, the selected intervention and the severity of the condition. Indirect costs,
represented by the impact on productivity, present an even greater economic burden due to the
chronicity of conditions, frequent co- and multi-morbidities and the frequent disability that often
inﬂuences social function and independence [78]. However, indirect costs are in general difﬁcult to
measure because of difﬁculties in ascribing cost to both paid and unpaid work, because the impact of
musculoskeletal conditions affects presenteeism as well as absenteeism and because of the hetero-
geneity of the population. Further costs associated with psychological status, such as anxiety [79], are
deﬁned as intangible costs that are also signiﬁcant for these conditions.
Given the expected large increase in the burden of musculoskeletal conditions combined with the
constraints on healthcare spending (largely due to increasing technologies and increased life expectancy),
the importance of recognising the economic implications throughout healthcare intervention is para-
mount. Within the context of an accepted basis of evidence-based care, efﬁciency is an important element
to ensure that resource allocation is optimised tomaximise total beneﬁts for the population. However, as a
system-level outcome, there are difﬁculties in encompassing the scope of outcomes as given above.
Cost-effectiveness provides a means of measuring beneﬁt for a given cost. It measures the cost of the
intervention and evaluates whether the health beneﬁt gained is worth the cost. A cheaper intervention
does not necessarily determine improved cost-effectiveness. The incremental cost-effectiveness ratio e
usually expressed as the incremental cost per quality adjusted life year gained (cost/QALY) e provides
information on the value (efﬁciency) of an intervention relative to alternative choices. The total budgetary
cost of introducing a new intervention, which considers the prevalence of disease and the potential
impact on infrastructure, is additionally of interest to policy-makers in terms of resource allocation.
However, calculation and interpretation of the cost-effectiveness ratio can be problematic for in-
terventions related to musculoskeletal conditions in primary care. This group of diseases reﬂects a broad
range of severity, large variation in interventional options including referral patterns and considerable
population diversity. Problems include the potential variation in cost-effectiveness across subgroups, the
choice of comparator (i.e. baseline) and the perspective taken. In terms of perspective, costs and out-
comes reﬂecting the health systemmay, for example, exclude important societal outcomes. In the case of
more complex interventions, delivered as components of models of care, cost-effectiveness may depend
on the characteristics of the relevant healthcare providers (such as the level of expertise in applying
screening tools and undertaking treatment plans) and characteristics of individual patient response to
treatment protocols. These factors raise difﬁculties in generalising results across providers. Further, cost-
effectiveness ratios do not commonly include indirect costs because of the problems identiﬁed above.
Given that indirect costs can be overriding in this group of diseases, the measured value of an inter-
vention may be severely underestimated (i.e. the cost savings can be expected to be much higher) if, in
addition to improving health, the return to regular social functioning and work occurs sooner.
The cost-effectiveness of a stratiﬁed approach to a model of care for back pain provides a salient
example of different outcomes according to a targeted approach to chronic back pain (see also the case
study described earlier) [41]. Whitehurst et al. [41] compared a stratiﬁed intervention for back pain with
non-stratiﬁed best practice for three groups classiﬁed as high,mediumor low severity and outcomeswere
adjusted for quality of life. The medium-severity group demonstrated a cost-saving intervention, while
the groups with greater or lesser severity demonstrated cost-effectiveness. A cost-saving result indicates
that the intervention will improve the health of the target group and concurrently reduce the resource
demand. Most interventions require net resource inputs (i.e. costs) to achieve a health beneﬁt and these
are ‘cost-effective’ when they fall below a given threshold. Higher- and lower-severity groups were
appropriately deemed cost-effective interventions since ratios fell well below the accepted thresholds.
Important elements of cost-effectiveness include establishing a clear baseline of the status quo to
compare the incremental difference in terms of both resource inputs (costs) and health outcomes. Costs
and outcomes require evaluation over the same time horizon. Resource inputs require identiﬁcation,
measurement and valuation. That is, each resource input should bemeasured in terms of the number of
units (e.g. hours of physiotherapy time or days of hospital admission), then valued as a cost by ascribing
a per unit cost value standardised to an index year. Outcomes may be represented in natural units such
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outcome units such as QALYs are necessary. Sensitivity analysis is a necessary addition to assess
robustness given the potential variation of parameters. A formal cost-effectiveness evaluation may
require expert input to ensure appropriate collection of data (e.g. quality of life requires a suitable
generic instrument rather than a disease-speciﬁc instrument for the calculation of QALYs) and to es-
timate acceptability curves and conﬁdence ellipses (see for example Whitehurst et al. [41]).Practice points
 Health economic evaluations are important in the transfer of models of care from evidence to
practice
 Cost-effectiveness to assess the value of health outcomes subject to intervention requires
consideration rather than simply seeking cost savings
 Economic evaluation for MSK may require more complex methodological techniques such
as multi-criteria decision analysis in order to adequately capture the complexity of outcomesIn summary, musculoskeletal conditions present a signiﬁcant cost to countries throughout the
world and the problem is set to increase as the global population ages. Despite the challenges of
measurement and interpretation of cost-effectiveness, it will be necessary to develop models of care,
including calculation of efﬁciency, to minimise social and economic consequences.Future directions and research priorities
Given the heterogeneity of severity, issues of chronicity and co-morbidity, ongoing work to develop and
improve risk stratiﬁcation to personalise evidence-based care for those with musculoskeletal conditions is
needed. Stratiﬁcation, as a component within contemporary models of care, may be one mechanism to
ensure people get the right care at the right time by the right provider to improve the use of limited re-
sources. There is a need to consider how the models described in this chapter can be implemented in care
settings where geography and long distances pose challenges. Technology for training healthcare pro-
fessionals such as web-based training and other technologies for delivering models of care, e.g. across
Canadian northern communities, Australia, and the US by using telemedicine and Information Technology
(IT) applications (Apps) for patient information and self-assessment to support self-management, have the
ability to transform the implementation of models of care in the future.
Box 1 describes potential research priorities.Box 1
Research priorities.
1. Risk stratification development, especially for musculoskeletal pain where benefits for low
back pain might be transferable to other musculoskeletal conditions
2. Understanding how context impacts implementation to facilitate upfront planning for
spread and implementation in other settings
3. Studying self-management as a focus of models of service delivery e patients want to self-
monitor and be able to re-engage with providers at appropriate times for advice or revised
interventions.
4. Understanding the barriers and facilitators to self-monitoring, including those of the orga-
nisation, e.g. limited linkage of technologies with health data; those of the health pro-
fessionals, e.g. confidence in remote consultations; and patients, e.g. use of new
technologies and considering how this might fit into models of care.
5. Ongoing development of methods for the evaluation of models of care, outcomes and
costing approaches to provide data that can be easily interpreted for business cases and
service planning in primary care practice.
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Musculoskeletal conditions represent one of the largest causes of years lived with disability in
high-income nations. These conditions are predominantly managed in primary care where there are
numerous evidence-to-practice gaps; however, there is a paucity of evidence on which approaches
work well in increasing the uptake of best practice. Increasingly, musculoskeletal models of care,
which include speciﬁc service delivery models such as integrated care, stratiﬁed care and therapist-
led care have been tested in primary healthcare pathways for joint pain in older adults, low back pain
and arthritis. In this chapter, we have discussed why implementation of these models is important for
primary care using three case examples; we reviewed implementation theory, principles and out-
comes; we considered the role of health economic evaluation; and we highlighted key evidence gaps.
The recommendations and processes put forward relate speciﬁcally to high-income nations, and
other approaches to delivering the right care will necessarily vary in low- and middle-income
economies.
Research priorities for this area include investigating the generalisability of models of care across,
for example, urban and rural settings, and for different musculoskeletal conditions; increasing the
support for self-management; understanding the importance of context in choosing an appropriate
model of care; and evaluating implementation and its impact in real-world applications.
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